128 THE CHEMICAL EFFECTS OF ALPHA PARTICLES AND ELECTRONS
don recently presented30 the results of an investigation of the
disappearance of gas in the electric discharge, from which it
appears that the phenomenon is closely connected with the
appearance of a glow in the discharge tube, which is believed to
result from a reversible chemical action.
53,   Production  of  Free   Electrical   Charges   by   Chemical
Action.
Related to the question of the production of chemical action
by ionization is the converse one as to the "liberation of charges
by chemical reaction. Various opinions have been expressed as
to the reality of this phenomenon. There can be no question
but that chemical action is often accompanied by the liberation
'                                of electrical charges, but whether or not this is ever true in a
homogeneous gaseous system where there is no possibility of the
.;                               accompanying influence of high temperature or of some physical
process, requires careful consideration.
^                                    By introducing a gold leaf electroscope directly into a mix-
:!                               ture of hydrogen and chlorine gases and causing them to react
4                               under the stimulation of light, J. J. Thomson31 showed most
I                               conclusively that no free charges are produced either in the
"induction period" or during vigorous reaction. X rays pro-
jected into the same system caused the gold leaf to discharge,
proving its sensitiveness, but failed to increase the rate of com-
bination of hydrogen and chlorine as obseryed by the Bunsen
and Roscoe actinometer. It might be mentioned parenthetically
that this does not prove that X rays do not cause hydrogen and
chlorine to react (proportionately to the ionization), since the
sensitiveness of the gold leaf discharge to detect ions and that
of the Bunsen and Roscoe actinometer to detect the disappear-
ance of molecules by diminution in volume are of a wholly dif-
ferent order. Kummell32 later thought he had found evidence
contrary to that of Thomson, but Thomson's result was" con-
firmed by a very careful investigation by LeBlanc and Vollmer,33
30 Phil. Mag.  (6) 40, 585-611  (1920).    (Conducted by N. R. Campbell and
J. W. H. Ryde.)
31 J. J. Thomson, Proc. Comb. Phil. Soc., 11, 90   (1901);  "Conduction of
Elect Through (jases," 2nd Edit, p. 229.
32 G. Kummell, Zeit. Elektrochem. 17, 409   (1911).
8aM. LeBlanc and M. Vollmer, ibid.j 20,. 494-7 (1914).